The wire grids are wired for two types of detector. The first type is a split grid. The wires on each side of center are wired in parallel. The two sets are brought out to preamps mounted 12 inches from the grid. The preamps are FET operational amplifiers with resistors in the feedback circuit ranging from 104 to 108 ohms. Range switching is done by low leakage relays in decade steps. These relays are controlled from the control panel in the injector control room. The con- A block diagram of this is shown in Fig. 3 .
If the signals are displayed on an oscilloscope for tuning, the signals can be added together for a time profile or run A-B for a right-left time profile. A typical signal is shown in Fig. 4 . In addition, the time signal is integrated and used as a digital monitor of the injected pulse. This digital readout is remoted to the Main Control Room (MCR) and to the Biomed Control Room.
Comparing the beam currents in a Faraday cup to currents from the grids we got the following results. For 19.2 MeV protons we measured 3500 piA in the Faraday cup to 70 pA from the grid. This gives a ratio of grid current to Faraday (beam) current of 1/50 or 2%. That is, a grid intersecting 1% of the beam gives a current reading equal to 2% of the beam current for protons. For 5 MeV/amu fully stripped carbon ions, this ratio goes to about 19% grid current to beam current for a 1% beam intercept. For higher charge ions we get a proportionally higher yield. The grids give usable signals down to about 0.01 pA of beam current.
The above yields are not inconsistent with calculations using Z2/I2. However the 5 MeV/amu carbon ions have a range of about 0.75 mil in tungsten so that the calculation is rather involved. Some ions stop in the wire and others pass through with different values of secondary electron production because of different values of f at exit. Secondary production is also a function of the angle of incidence of the primary ion. For this application of the grids there was no need for a detailed study of secondary electron yields, since we are concerned only with a relative measurement.
In Fig. 5 . Typical signals are shown in Fig. 6 .
IV. Conclusions
In the above presentation, we have taken the secondary electron production as a function of 1/02. This is satisfactory for rough approximations. Our basic calibration on the SEMS used in the EPB system is the C'' activation using 5.2 GeV protons. The yields for 
